THE THEORY OF RELATIVITY
be easily supplemented by another physical quaternion involving the variations of A', M. Develop the right-hand side of (14*). Then the vector part will give the ponderomotive force,
and the scalar part will lead to
(Pv)+/=(EI).                                (i6a)
Eliminate   (El)   from   these   two   equations   and   remember  that .    Then the result will be
giving for Joule's heat the expression
.                                     (17)
Thus far (/9) and (y) have not yet been employed. Now take account of these conditions, beginning with the latter. This gives, by (160),
Now, by the electromagnetic differential equations (i), - (El) = i ^ (Effi + M Jft) + <r . div VEM.
Thus (y), the principle of conservation of energy, is satisfied if the density of electromagnetic energy is taken to be
(18) and \hzflux of energy, from the standpoint of the observing system,*
The addition of an arbitrary sourceless (solenoidal) flux, as well as of an invariable &?-term, would be irrelevant.
Lastly, to represent the ponderomotive force in the form required